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1. The following information 1s extracted from quite a large collection of meterial
that beceme aveilablo only & shuri Lime ugo (early 1953) and the entire stack of
articles was published in one journal on the occasion of the seventy-fifth amniver-
sary of Professor A E Arbuzov's dirth. While each paper represents a legzitimate

25X1 continuation or the author's previous study of phosphorous compounds, :|

25X 1 [—__Jtne fellowing specific comments are warranted from the standpoints of interest
and significance.

R4

2. A N Pudovik of the A B Arbuzov Chemical Institute at Kazan and associstes have
published six recent articles on new reactions in organophosphorous compounds.
The first two discuss & new reaction which 18 qulte interesting from the viewpoint
of chemists. While the work falls in line with Pudovik's earlier studies and while
1t is somewhat doubtful that the compounde he reports are of uge as warfare agents,
nevertheless any new substances such as these can conceivably be used as warfare
ageats, and are therefore worthy of noting even though their warfare use is only n
conjecture. - .

3. The next two articles are direct coatinustions of older work and there is better ._-".
probadbility that the = .pounds descrited therein might be poisonous, although uot b
on a scale that would make them war gasses or products.

4. The last two articles are legitimats continuations of previcus work and have no
particular significance.

25X 7+ For whatever it may be worth,[ | tran-lated and digested these six articles
as .followa:

(a) New wethod of synthesie of ssters of phosphonic and thiophosphonic acids.

. Addition of dialkyl phosphites to unsaturated dibasic acids and esters, by A N
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Pudovik of the A E Arbuzov Chem Inat at Kazan ; published in Izvast Akad Nauk 853R »

Otdel Xhin Nauk, 925:-31 (1952).

To 4.2 g maleic acid and 8 g (20),POH was added some 10 drops of satd MeONa in

abs MeOH, causing an exothermic reaction; distn gave L.l g HOoCCECH(COZH)PO(0Me)o,
b31_k1.°, n%?.lmaa, dﬁ’1.2695, (50%). Similarly, (Et0),POR with EtONa-EtOH catalyst '
gave 70.84 a1-Bt e.n.&‘.og, 1,137-8°, n%°1 4408, d%1.1762. Maleic emhydride (8 g) and

12 g (mO)ZPOH hea’cerl on steam bath a.nd treated dropwise with unstated emount oy

M20ONa~MeCH also gave a.n, exothezrmic reaction, however on attcmpted distn the product

suffered decompn; similar result was encoun.ered with (Et0),POH. To 7.2 g di-Me

maleate and € g (Me0),POR was added 20 drops satd MeONa-MeOH with cooling (the temp
rise to 70° was obtserved) and after 1 Lr on a steam dath the mixture yielded 9.9 g
(76%) ueoeccnacn-cozu.)m(oxe)a, b, 1429, nD 0. kh3s, dﬁ 1. 2076 Similarly (Et0),POH

with EtONa-EtOH catu:.lyst gave 81.9% Meogccxacx(coene)l’o(om)a, 84", n%ol.khza,

b131

20,
“1+ 1.1803, whiie qnuurerun similarly gave the di-Hu sster analog, 69. 7%, » .Lbl—
“D l,ms °1 0666.| Heatirg 3.5 g I with 1:1 HCl in sealed tube 6 hrs at 120—30°

)

followed oy evapn gave sirupy free acid. Reaction of 6.8 g di-Et fumarate with 6.5

g (Eto)zmx in presence of Et.l..-BtOH gave 10.2 g (82.3%) Etoacﬁ.‘.'BaCE(coeﬂt)PO(OBt)e,

b2161-2° » ngol.hhlo, 9501.1333 ; similarly (BuO),POH gave 95.7% d1-Bu ester analog,
|

,178-9°, n8%1.u417, 4£01.0673.

B0,CCICCU,BL and 9.2|g (Bt0)oPOE caused no heat evolution, but continued addn

Addn of few drops satd EtONa-EtOH t¢ 5.6 g

caused a vigorous reaction; distn gave 6 g ECB(COZEt)(PO(OEt)?_}] 2 (II),b5213-11+°, :
2914700, &ﬁ°1.37s3. Heating 7 g Et0,CCICCOET, 5.8 g (EtO),POH, 20 ml EOH and :
1 ml satd BtONa-EtOH on steam bath 3 hrs gave 2.7 g IT and 5 g product, bslas-es";
redieta gave a fraction, b3160—3°, contg 9.1% P, which :Lnd.icnted; tie addn of 1

mole (EtO),FOE to the triple link. Addn of M to Lk g Et0,CC:CCO,Et and 9.5'g (Me0)p-

POl gave a vigo*ous reaction and distn of the mixtvre guve 3.2 g [CK(COzEt)(PO(OMe)Q] 27
3200-3 B nD 0. 4635, dll- 01, 2715, apd 15.6 g tv-ar-tion, 670-200 from which no in- -

The structures of the diphosphonates

dividual substarce caulld be fractionated.
|

listed above are not a!scertained but appear probable.

(v) Addition of tliethlyl thiophosphite to ketones and aldehydes,.by A N Pudovik and .
| 0

¢ A Zametaeva, published in Izvest Akad Nauk SSSR, Otdel Kbim Nauk, 932-9 (1952). K
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In tbe presaace oi'"inl!u, (RO},PEH forms on equilibrium mixture of ROE exnd uo),P(B)!a,
which is capabla ot l.d.dn te warious double tonds, inAl ut!.ins that at the carvoayl
FiTuctures. .\ddn of a & (B0}, FBR \b663 ’ nD 01,4507, du 1.0763) to b.k g e+hynaene-
s.cetone > to.h.mmd b:v dropvise addn of BtONe-BtOH 124 to vigoerous rpactirm and distn

~ [RE

02 the n.i'cture &ftu- O 5 br 5nve 6.2 g, (50.14}, AcC’EECImEP(H\(QIt)a, b 11}2‘-* ’
x:.D 1 4638, du 1. 05h9, a gteenish liquid with unpleaaa.nt odor. "'his (5 5) knpt 5

—r—
®

days with 2.3 g l’hllna and 6 ml abs BtOE in a desiccator, then dilta. gave 1 5 B

correspsnding phenylhyd.razone, b9238-’+0 , A red viscous liguid; . ue _ester (1.5 8),
0.8¢ smica.rba.zidc-lc:l. in aq suvln *nd 0.6 g Az(¥a treated vith 5‘ nl ltOlI. hcated to

boiling and cooled. nve in 2-3 hrs the corresponding aexuca.rbazon‘
2%08). Addn of 15-20 drgps BtONa-BtOH to 5.3 g {(Rt0) aPBE aad 5 g banzalncctone
91m11u'1y gave k. 6 & (46.5%) AcCE,CHPNP(S)(0Bt),, b,177-8%, nD 1. 531;# dg°1 1462.
Addn of 20 drops ItOBa-EtOB t0 6.85 g (mo)am and 5 g menityl mda , follcvad.
by 0.5 hr on a steam bat.h gave 8 g (74.1%) Accngc(m)nr(s)(oxt),,, 'b 128»-30 R

nD 1 4733, qﬁol 0590, vhenylhydrazone, b,,234- -5%, forms atter 10 dnyu at reom temp

B T T TN

with PhEENE, in ztan;- semicarbazone, m 123° /from BtOH). Addn ata.s dcops PtONa~
Bt0H to 5 g furruralaceton» and 6 g (Bto)aPSH simiiarly gave 5.1 3 (48 7$) fnryl-
l-(cuethylthiophosphono)-3-'buttmou«, 1;716!4}-6" , nD .L 5025, d“_ol .Ja-'{l., Addn of 25-30
drops BtONa-E%0H te 17 g Me,CO and 4.8 g (Eto)arsa caused but a mﬂ.d reaction; after , ',
2 hrs on a stear 'bn.f.h the mixture yielded L g (62.1%) Mzaf'(OH)I’(B\(Oiﬂ—., b1°107-9 ’
1.4684, dﬁ"\. u‘{;), ‘whose EO group is determinable oy Zc-rcvi"inov method. Addn

of 20 arops moma-nrox to 10 g (Eto\zPSE and 3.6 g acrol. \1' stabilized with hyuro-
quinone, with ce' :Lns, followed by neutralization with AccH and d:t.nt.n, gave 6g
(45.2%) CHZ: cncx(ox)P(e)(ont)a, b, ,120- 2° nD 0. 4828, 1.56 mmx2 1n BtOH

ir 6 days gave no pneny].hyd:azonc, and a similar neg =eault was se'“.xred vith aenicar-
bazidc, quant bromination ghowed 1 doubie bond. EtOY¥a-EtOE added ! to k.Y s (mo)arsn ;
u.nd. 2g crotnnalrlahydz gave a vigorous reaction and distn of the proa....t gave 2 4L g
(£3.78) Hea> rmca(oa}p\s)(ont,z, 54130-2°, 01,4846, af01.1019. %o k g (B6O),PSH

and 3.2 g fu.ryla.crolein in 6 ml abs EtOH wa3 added EtONa-EtOE; the reaction was less
vigorous than the preceeding oae; distn gave 2.8 g (46.1%) l-hydro‘xvy‘-ea-ru:yl»‘l-

( iiethylthiophosphone)-2-propene, b, 5102-2%, nD 0).5280, &2°1.0785, m 25-6°. 4ddn
of 20 drops RtONa-BtOR to 58 (EtO)EPSH and 1.5 g AcH gave a vigorous T =action and
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after 2k hra at reem temp &he zistunc gove 4 g {€2.33) ReCa{EIFBI(TELIp,. | o

12
PrCE(9R)P(8){0Bt),, b L”2-73°.,,n%°l.)|-781, o ¥1.0925. .

b, 111-12°, % 0 47212, a,‘ 1.1029. Similer reaction with XhCEO gave 45.4%

{c) HNew methnd of synthesis of esters of eminophosphonic acids, by A N Pudovik

and M V Kovchemkina, published in Izvest Akad Nauk sesn, Otdel Khim Nauk S40-5 (1952).
(RO),POH 8dd to derivs of benzalaniline ium the presencé of LONa catalyst ylelding
este/r/a of andnophosphonic aeids in good yie;ds . To a.yéid ester exchwnge the RONa
must bave the same radical R as the dialkyl ‘;pluw,ph:l.*zeai The general procedure of-
addn of 15-20 drops satd RO.a-ROE to 3-4 g benzalaniline leriv and equimolar

amount of <R°)2 , foliowed by one hour on ia. stean bath gave the prodﬁgn n
cryéta.‘l.line form after several hours or days standing ‘1n an open dish; crystalli-
zation from EtOH gave the pure products listed below. ' With mntopﬁenoneanﬂ‘it

waeg necessary $0 heat the mixture 1-2 hours at 150-80° ‘s0 caxplete the reticf.ion‘

The following esters were repoﬁ:d. p-isc-ﬁcsﬁuCE(mﬂ)PO(Oﬁe)e, ST T8, m 196-7;
ai-Et analog, 76.6%, m 150°; p-mCGHuCH(NEPh)PO(OMé)a, 77.8%, a 121-2°; a1-o%
nndlcs, 82.3%, m 66%; o-Ochsnkcn(NEPh)Po(cMo)a, 77 .2%, ® 175.5-6.0°; a1-Bs
anslog, 87.7%, m 155°%; n-g,ncgn,,cn(m)m(ome)a, 82.8%, m 130-1°; a1-Es ‘analog,
90.9%, m 93-4°; PhCH(PO(OE® )2) THC B C1-p, T5. b, m 1.1.1-13 ; m-0 ncsnucn(ro(om)
NEC H, Mo-m, 78.Th, m 129-30°: p—iso-PrCGHhCE(PO(OEt)a)mcsﬂuCl-p, 82.7%,

m 119-9.5%; p-mcﬁnhcn(m(om)a)uncénkne-m, 88%, m 102-3°; p-iaoPr-CsﬂuCH(PO(GEt) )-

27"

nxcénum-o, 79.2%, m 115 ; MeE’cC(NHTh)PO(OEt)z, 5%, m 106-8°; Etac(um)ro(om)a,
78.6%, m 119-20°. Reaction products with (Ro) POH and o-hydroxybenzalaniline
failed 0 orystallize; the reaction spparently failed to take place with benzo-
phenoﬂeanil", acetophenun‘e-o-n;ethyla.nil and the m-m&log; at least, no crystalline
products could be obtained. Reaction of ( Eto)ePOH with benzalaniline was in-

°  vestigated in 0.725-1.45 M solns in %he prenénce of 17.4% MeONa in MeOH at :70°;'
tie titration of unreacted (Eto) POH with O.5N NaOE iIn presence of phenolph-
't;lmlein was used hs the means of following the reaction. In abs EtOE the re-
action falled to occur at low concns, while at high concns it ran i%s coﬁrae
too rapidly and with too much heat evolution for accurate detns of tke rate.
These results were obtained with EtOH dried over Cao, fc;llowed by Na. Use of

EtON that was additionally dried over Mg gave ruch better results. At 50° a

25X1
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145 M Soln of- e :;ensen‘an (50 ml) with 0.5 ml McONa soln odded. gave a auaigm

line decrease of unrea.ched (mo) POK with some 25% complesion in six houra;

with 1 ml eatn.lym the ‘reachion was 506 complese almost inssantly efser which

1% fullowed & l.omr:l.thnie curve appruaching 90% as six hours; with 3 ml caisa-

1yss 4o rescsica m nearly instantoncous; with 0.T25M soln at 30.4° 4he resulks

nre similaxr, v'ez'y l:l.ftle reaction taking piace with 2 ml cata.ly-t, some 90%

completion wish 2 5 nl and inssantanecus reacsion with 3 ml. The resulss indizate

extraordinary acngiﬁ:}.vity of the roaction 4o trases of moisture , which festroys

(B40)F0Na; this confirms she ionic chain mechanism of the sddn reaction.

() Addision of dlalkyl phosphites and their chlorides %o «(~oxides, by A I
Pudovik and B E iva.nbv of the Knzen Suate University, published in Izvest Akad
Fouk S88R, Osdel Khin Neuk, 94%7-55 (1952). S

Passage of othv:mpe ‘oxide (T) 1into Ra_ 50 soln of (mo) FONa, treatmens wish AcOH.
filsrasion arvd dinn geve largely the original ester and only a traca of product,
b_115- 25 , alcng atith mch tm-. Run at elevated ﬁemp the reactsion gives bus

5

alightly :meroved yieldc. RBE. 3 and 11:s a.dducts are the best casalysts for addn

of di&lkyl phoaphites t0 olefin oxidea . Eénting 20 g (Et0) "OF, 10g1 a.nd
0.915 ml Br3-mao :Ln a Bea.‘l.cd sudbe eisht hours at 130 gave afger two dietna
3.58 Eocaecnam(om)a, b8122-14~ , o 1&380 dk 1. 09?7, at lower toemp the re-
m:l.on is very Blov, a$ higher ‘sem;p much destrucsinn of the products occurs .
Bm.'l.l nm:untn of concd nasok, glve aomewhat lower yields thn.n does nr3 Eeat-
iug 20 g (neo) POH u-.Lth 12 g I and 0.025 ml 393-m20 eight hours at 130-5° in
sealed jube gave 3 g mcn‘acnzm(om) 2 b695-7 s nD 0 .42ko, dﬁ 1.1711. {4iso-
Buo) POH (15 g) a.nc‘. 7 & I with 0.015 ml Bt O-BF3 failed %0 react even at 160-
70 4he di-Bu ester also gave negative rcsnlts at 135°. To soln of 2.3 g
Na 1n 13.8 g (Eto) Pon in 100 ml B% 20 vas a.dded 10 .2 g.EtOCB t‘:;c‘n—;', the mix-
‘ure was refluxed v ree houra B treated with 7 ml AcOB, f£4lsered, and diotd ‘
ylelding 3.5 g urgde , or 1.7 g pure, Etocaacn(on)cnaro(om)a, b5115-16°,
d§°1.0831, Aagq..uaes, Reection of 13.8 g (EtO),POH with 10.2 g BESOCH,CHCH,0
and 0.05 md. BI"3-Eﬁ20 in eight hours &t 130-5° in sealed tube gave 3 g producs,
20

'b7137-9°, a§°1.1.023 14432, and 2.5 g product, 'b7155-6 © n§°1 4520,

25X1
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a 14.1'17)"5 ; the former contaf.;.ad 133F, she laster 15%P; 1% 18 believed that wish s
81'3 catelyst the reaction yields as one product di-Et @-hydroxy- @-ethaxyiao- "
Propylphosphonate . Heating 25 g (mo)emn with 16 g cyclohexene oxide and. }(
0.015 ml EF3-Btz0 1n ampul esght hours at 140-50° gave 4.5 g Ai-Et £ -byaroxy- . ‘A

cyelohexylphosphonate, cloleohr, :ma-u d 0, 0930, % 0y usao. Pessoga of I
into 35 g (8t0),PCL uLtil 10 g wt gain was reached at 20-5°, rom(nz:;:): by distn
gave: 4 g (mo)sp b71+6° nD 01,4138, a 4° .9866; 20 g (xto),‘,pocnacnzcl, 57"'-1_«°,
220 L4392, d;‘: :1038; and 8'g EtOR(OCH,CE,CL),, by 5125-6°, n2°1 4609, af%.2268.
xemg 10 g I with 5.5 g EtBr in sealed tube five hours at- 160° gave 7 g
x*m(oxt)(ocxzcnacz.), b,67-6%, 231 o911, x~§°1 4168. Addn of 10 g (Et0),PCL to
Bt 0 soin of. PeeCHUHICO (mtated amount) with cooling gave 2.5 g (zto) P, and

S5 g (55%) (Bto) Pocmqacmlecl b3_299° nD 1.u367, °2+ 1.0633, and 4 g mor(ocmecme

01)2, 5.'1.30-.'2 R nD 1.1&500, dk 1.0931. Addn of 6.5 g (Eto)aPCl to 4 g cyclobexene

oxide gave an exothermic reaction and on distn there ‘{ras Sbtéined nrcer two
iractionations 3 g diethyl 2- -¢hloro-cyclohexyl phosphite R 17130-2°, nD 1.#650
14 1.1082. passage of I (5.5 g weight gain) into 15 g CchKQOPCJ.O with ccoling

gave on Aistn 19 g CEZCHz()P(OcKaCHQCJ.)O, bl°82—3 , 4 1#1‘3185’ nn 1.16'{60‘.

(e) Reaction of phosphoncethylation and diene synthesis with vinylphosphonic
esters, by A N Pudovik and ¥ G Imasv of the Kazan State University, publi.ehed in j-“
Izvest Akad Nauk 'sssn,' Otdel Khim Nauk, 916-22 (1952).
Attempts to cbtain Brcnecnzp(b) (Ol‘le)2 from (Meo)3P and ((:Kem-)2 failed since the
MeBr evolved caused immediate isomerization of (ueo)3P- However, when 150 g
f2H,Br), was added aropwise to 30 g (Buo) F preheated to 170° and heated 3.5 hrs
at 170-90° with evolution of BuBr taere was obtained 2 & BuP(0)(0Bu), end 19.8 g
:Br052032P(0)(OB.x),. > contuminated with some of the previocus enter, this ;produc“
DLA6-T, nn°1 485, 4£% .1k00; ‘alzo was obtained 2.5 g (Buo)g(o)cnzcnep(o)-
(OBu)a, b7207-10°, n§°1.lmoa, d ,4_..021@0" If the order of addn is reversed the
reactlion falled to take pluce owing to too low b pt of (cnzﬁr)a.. To 15 g Br
deriv in 200 n2 sbe BeoU was added aropwise 2.5 g KOE 1n ELOH with ice-cooling; D
¢istn after filtration gave T g CHy: CEP(O)(OBu)z, b5115-6°, nn 01 4372, o
0.9810, (75%), (1;) - Heating 40.5 g (Me@)sP with 100 g (CH,Br), to 150° '

25X1

mml

L__ L Approved For Release 2004/02/11 : CIA-RDP80-00809A000500030030-2




1 Approved For Release 2004/02/11 : CIA-RDP80-00809A000500030030-2

25X1
SECRET, | 25X1
— - . | |
£avs pmch MePr (10 g) and distn gave 50 g (gs?_nr)z, 15 g (MeO)P and 25 g MeP(0) - e
(oMe)a, Bg66-8°, 28%1.4135, aﬁol.lsau, ae well as soms tarry material. Yo 6 g " E
cna-m(o)(m)a, (11), 1n k2 g abs EtOH and 0.3 g EtONa, wns added E,§ uatil the ‘ X
soln was satd at romm teup, after 21& hrs distn gave 2 g unreacted IX and 2.5 g ‘e

HSCH,CHP(0) (0Bt)p, 2395-6°, n201 k20, a%01.0392; 75 yield is achicved if the
reaction 1s run at 100° in sealed tube 15 brs. neutins 5gIlwvith kg ntsx
and 0.3 g mox, in sealed tube 18 hrs at 100° ga've 3.58 mscw(o)(m)a,
v,96°, 2314265, aF°1.0406. Heating 5 g I vith 4.5 g Bt6E and a little suona'
in secled tube at 100° gav2 3.1¢g mscnacaar(o)(onu)a, b-{165-' ’ n 1.useo
h:l..OlO}) (78%) . neu.tins 7 & II, 10 g piperylene md c.lg hyﬂroq\nﬂm in

! sealed tube 25 hrn ut 170-80° gave 3 g ;piperylnne dimer, 2. 5 8 Iz md 3.5 3,
63. 5$ a1-Ft Z-methyl-o 3-‘y*lo-hcxenepho:phonnte, 418-19 By 20, 4488, a,.t 1.0166.
Smﬂar re&_t..en with I at 190—200° gave £5.2% d1-Bu aste.r analog, b3155-6
"Ol.l&BOl 620 .03’{9. nea.tim; 3 g II and J.O g 2, k-hexadiene with a little hydro-
quincpe in sealed tube 25 nrs at 250-700 gave 2 g (444), A1-Et 2,5-dimethyl- & 3.
cyelohexenephosphonate 3 b.za.es-'( nD 1 4595, amuu rea»:'.tion with I at 2’{0-90"
gave 36.hs d1-Bu ester analog, bslpk -6°, nf Dl 4720, & °1 00k2. The reaction
products from piperylene were single substanzes, indicating that the addn omcurs
in accord with the electronie 'thaory with ‘development of neg center at tﬁc tor-

ninal C atom of piperylene and pos center at the terminal atom ¢f I or II.

(£) Eew msthod of synthesis cf esters of phosphonic and thiophosphonic acids,
5, Addition of eaters of phenyl- and alkylphosphonous ac:.de to eerters of metha-
erylic and aerylic acide, by A K Pudcvik and D Kb ‘armn:hnmtava of the A E

A.buov Chem Institute at Kazan, putlished ir Izvea* Akad muk 8SER; Otdel xn:un

Nauk, 902-7 (195:)

To 15 g 4bus mon was graduauy added 1%.6 g PhPCL,. 1h.= ref.mltins H.Cl was re-
moved 1in vacuo over ’i-h hre and the rﬁn"due on distn gave 8.4 g (66%) PhP(Om)OH,
‘b19l—-3 nD 0. 5322, at ,*101'[70. PhPc.?(""i g) and 20 g abg LBLOE gave “20g (ew;s)
PhP(OBEt)OH, blgu-s , n 1 5231, dk 1,1291" PhPCJ.a (11 8) and 11.3 g abs 180-
PrOE gave T0% PhP{0CHMeg)OH, 91;06 7 R n? ...,'51.11, dh l 0922; simiiarly 14.8 g
}hPCL, and 18.5 ¢ 1eo-Bu0E gave 884 Phr(OCH,CHMe,)OH, byl12 112-13°, n§°1»5081.

'2°1 .0675; 0.7 g pmc:.,, ana 18.3 g CgH, 108 gave 604 PhP(QQéH13)0L, b,139°,
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n§°l.5030, a§°1‘0388- 10 ‘g PFCL, and.19 g C-H,s0H gave 80F PP (027, 500, .
»,150°, o 1.15996, ag- 1.0187, 8.8 g POPCL, n.nd 19.2 g canl.,ox gave 78% ?hr(ocanm)n . E
OF, 1,155 ng 201 k982, ¢E1.0079; 10 & PiPcl, and 2k g G581 OH gave 576 PuF(0CgH;g)- .
OE, ‘0115&»600, 2 1)&900 dk 0.9843. ' Addn of these esters to mylates and . metha-
crylates gave prefucts with. 3hn.rp ‘b pts without. any.evidence of estor exchange,

- even when EtONWa was.used as catalyst. Thus, to 7 g FPhP(CEt)OH and 4.l.g CH,:Chic~

. COsMe wms added k-5 drops sstd EtOE EtONa and after the ‘exothermic reactiocn the
mixture gava on.dista'8 g MeC,COHMCE,P(F)(0)aBt, by ,2%2-2°, 203 5064, .
af%1.1390, 72%. Simtlarly cii,:CHOO Mo gave 765 Mew,CCH,CHPPR(0) @S, b,159-60°,
n§°1.5081 'aagl.lslg, use of CH,:CHeCOEt gave 82% maocmhcnzprh(o)om, ‘b1159-
60°, n° 1.hgga, a202..2140; use of CH,:CMECOPr gave b mzcmm(o)oxt,
by . 6”‘9 5 n 1.1;962 a,’ 1.0988 Similarly, 6.1 g Phr(ocnecme)ox and 3 g cne -
.CMcCOMe gave ‘45% MoUaCCEMeCELFPh{0)0CH,CHMo, , by156° , nD 1.1;965, ay, 29, .0962;
sinmilacly was obtulaed kO MeO,COEMECHLFEN(0)OCGE, 5, b,176-7°, 0 pL.4908,
dﬁpl.0589. .Reacticas or.np(oa)on', .where Rz alkyl group with unsitd.esters gave
mixtures with wide b pts unieaé the R of RONa catalyst was identical. with the R
of the asters used. With this precaution, k 8 m(om)on end 3.8 g CH,: cuecoaau
gave e »uuavumnﬁ'( G }UBu, ul;,)‘-uo, “D 1.30-'490;' d), .a...GGEB, whailie una.un-
£0,Bu gave T BuO,COHCH,PES(0)0BY, by1h1®; no L.hk90, ¢ y1.046. In ali
esters .cf type PhP(OR)OH the found valus of ‘molecular refraction. excecded -tho
caled va‘mee by 1.1-1 5 anits maicatmg a constitutive effect of Ph group on (
ren'wt;ivity of P.

~ end -
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